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12 The diagram shows a sketch of the curve with equation A
v = f(x), where

2 cos2x

f(x) = ,0<x<7w
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The curve has a maximum turning point at 4 and a
minimum turning point and B as shown in the diagram.
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a Show that the x-coordinates of point 4 and point B 0

are solutions to the equation tan 2x = % (4 marks)

b Find the range of f(x). (2 marks)
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If y =tanx, find ——
' dx
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Differentiate a y = xtan2x b y=tan*yx 2 Wz ke
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Show that if y = cosec x, then d_ = —Ccosecx cot x.
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3 : cosec 2x
Differentiate: a y=———

= b y=sec’x
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Show that the derivative of arcsin x is

V1 = x2
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10 Given that the curve C has equation

arctan 2x
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y 3. 3V3 -4
a show that the value of —— when x = = is ~———~
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Find the gradient at the point P where ¢ = 2, on the curve given parametrically by

x=£+t y=£+1, telR
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Find the equation of the normal at the point P where § =
equations x = 3sinf, y = 5cos 6.
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7 A curve has parametric equations

. ™
x=28in2¢, y=2cott, 0<r<;

dy
a Find an expression for K in terms of the parameter 7. (4 marks)
. . o . m
b Find an equation of the tangent to the curve at the point where ¢ = g (4 marks)
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x=2sin’t, y=2cott, - w/
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Find d— in terms of x and y where x3 + x + 13 + 3y =6.
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Given that 4x)° + 6; = 10, find the value of K at the point (1, 1).
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d ,
Find the value of a% at the point (1, 1) wheree*Iny=x+y - 2.
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10 A curve C satisfies sinx + cosy = 0.5, where -t < x<7mand -r <y <.

dy
a Find an expression for a (2 marks)
b Find the coordinates of the stationary points on C. (5 marks)
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11 The curve C has the equation ye=3* — 3x = y2

Vv
a Find a in terms of x and y. (5 marks)
b Show that the equation of the tangent to C at the origin, O, is y = 3x. (4 marks)
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Show that the function f(x) = e2¥ + x? is convex for all real values of x.
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The curve C has equation y = x* — 2x2 —4x + 5.
a Show that C is concave on the interval [-2, 0] and convex on the interval [1, 3].

b Find the coordinates of the point of inflection.
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4 fix)=2x2Inx, x>0
Show that f has exactly one point of inflection and determine the value of x at this point.
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